INTRODUCTION
The number of U. S. workers leaving employment for reasons of disability has increased over the past decade. Between 1990 and 1999, the number of persons receiving Social Security disability benefi ts grew from 3,011,000 to 4,879,000 (U. S. Census Bureau, 2001) . During the same years, 54,359 civilian government employees took disability retirements (OPM, 2002) , representing 12.5% of all civilian retirements from the federal workforce. Because disability has an obvious adverse impact on the retiree and increases costs to employers in monetary monthly payouts and medical benefi ts, recent literature has focused on measures to better understand the factors involved in disability retirements.
Review of Recent Research to Understand Factors Involved in Disability Retirements
Previous research has focused on worker's compensation claims and psychological factors (see, for examples, Hui, Arvey, Butler, & Nutting, 2001; Butcher & Harlow, 1987) . As worker's compensation claims may precede a disability retirement, researchers have hypothesized that psychological factors (e.g., personality) may also be related to disability retirement. Rosen, Frymoyer and Clements (1980) found that the Hypochondriasis and Hysteria scales from the Minnesota Multiphasic Personality Inventory (MMPI) were signifi cant predictors of disability in patients with lower back pain. Fore (1998) found that two psychological scales, Locus of Control Scale (LOC) and the Safety Locus of Control (SLOC), predicted on-the-job injuries. The LOC was also a signifi cant predictor of whether or not an injured worker fi led a claim for worker's compensation. Krause et al. (1997) found that a variety of factors were signifi cantly associated with disability retirements. These included among others: (1) physical factors such as heaviness of workload; (2) environmental infl uences such as having to work in an uncomfortable position for an extended period of time; and (3) psychological aspects such as mental strain or job dissatisfaction. Furthermore, Haldorsen, Indahl, and Ursin (1998) studied employees for whom interventions had been taken to correct low back pain. A discriminant analysis of scores from several psychological tests resulted in correctly classifying 72% of the nonreturners versus returners to work. The dominant factor in determining group membership in that analysis was the Internal Health Locus of Control measure. A subsequent discriminant analysis in the same study using medical, work ability, psychological, and other variables resulted in a correct classifi cation of 77% of the members, and the same locus of control measure continued to be a major contributor.
In an exploration of early retirements among male ambulance personnel versus other health care staff, Rodgers (1998) found musculoskeletal, circulatory, and mental disorders (a large proportion of which were related to alcohol problems) to be the chief causal factors. Thus, even with studies in which physical disability was the primary focus, scientists in several countries have employed a variety of psychological tests to investigate the role of those factors in on-the-job injuries, workman's compensation claims, and eventual claims for disability retirement.
There are several reasons that the current study was conducted. First, as with all federal agencies, the Federal Aviation Administration (FAA) has recently been tasked with becoming more effi cient with Congressional funding. Second, about one-third of the agency's employees are air traffi c control specialists (ATCSs), who represent comparatively high costs in training until they reach a fully profi cient performance level. Finally, disability retirement under the federal system can only occur when an agency has exhausted all reasonable attempts to retain that employee in a productive capacity through accommodation or re-assignment. Since the ATCS occupation is one that requires special skills, opportunities for job transfers are limited. Hence, it would be fi nancially benefi cial for the agency to identify factors related to ATCS disabilities so that interventions might be designed to reduce those kinds of retirements.
The FAA has used Cattell's 16 Personality Factor Test ("16PF," 1949) as part of the medical exam for individuals entering the agency as ATCSs since the early 1960s. Historically, the test (Forms A and B) was fi rst used to identify/protect controllers who might experience "burn out" or other stress effects later in their careers (Holbrook, 1974) . Eventually it was used as a screen to help the agency locate potential employees with profi les requiring a more in-depth psychological evaluation (Convey, 1984) .
Scores on the 16PF were used in this study to determine personality characteristics that might be associated with disability retirements from the controller workforce. In view of the stability asserted for personality traits (Costa & McCrae, 1980; Soldz & Vaillant, 1999) and the previous research, we hypothesized that personality traits measured at entry into the ATCS occupation might differentiate between controllers that leave the occupation on the basis of a disability retirement and those that remain active and employed in the occupation.
METHOD Sample
A search of data extracted from the FAA's Consolidated Personnel Management Information System (CPMIS) identifi ed records for 55 disability retirees from the terminal and en route ATCS workforce between October 1995 and September 2001. These cases were matched with records for currently active controllers on: (a) age at entry; (b) gender; (c) race; (d) air traffi c option; and (e) scores on the competitive OPM ATCS aptitude test battery (TMC). Three disabled subjects were eventually excluded due to missing data, resulting in a sample of 52 disability retirees and 104 active controllers.
Cases and controls were matched fi rst on age, gender, race, and option, then on aptitude. Because of the variability in TMC scores, just over half of the disability retirees were matched exactly on TMC by two control cases. When an identical TMC score could not be found, control subjects were drawn randomly from a pool with scores within about ±5 points on a 70 to 100 point scale. As indicated before, Cattell's 16PF test had been collected for the subjects and controls as part of the pre-hire medical examination. Thus, the 16PF scores were available for all subjects who were retained in the study. On average, the 16PF had been administered 12 years prior to the year of the disability retirement (range 6 to 24 years) for the cases in the study. Characteristics of the controllers in the active and disability retiree groups are shown in Table 1 .
Measures/procedure
As already stated, Cattell's 16 PF has been administered as a pre-screen for ATCS candidates for over 30 years. Each of the two forms (A and B) of the test is comprised of 187 items that have two opposite response choices (i.e., "always" or "never") and a "neutral" choice (i.e., "sometimes"). Scale scores were computed from item responses and converted into sten scores in accordance with Cattell, Eber, and Tatsuoka, (1970) . Appendix A provides a brief description of the 16 factors and characteristics of persons with either low or high scores on each factor. A stepwise multivariate discriminant analysis was performed using SPSS version 10.0 (SPSS, 2002) on the data. respectively. Not shown, the retirement age (37 versus 49) and length of tenure before leaving (12 versus 17 years) for the disabled ATCSs were both much lower than that for the average federal disability retiree (OPM, 2002) . This was expected, however, since ATCS employees are younger on average than most other federal occupations and retire with disabilities earlier than the non-controller FAA workforce (Holbrook, 1974) . Figure 1 shows the mean sten scores on each of the 16 factors for the active ATCSs versus the disability retirement group. Visual inspection of the means and the graphed 16PF data suggested that there were no remarkable differences between the groups. (See Figure 1) . The goal of our analysis was to determine which personality factors distinguished between active and disabled subjects. Therefore, univariate tests for differences, factor by factor, were not appropriate. Instead, multivariate discriminant analysis was employed to determine the unique contribution of each personality factor and to construct a statistical function for distinguishing between groups.
RESULTS

Descriptive Statistics
Discriminant Analysis
Results of the stepwise discriminant analyses showed that the best predictor variables of group membership were Sensitivity (I), Suspiciousness (L), and Tension (Q4). However, these three variables accounted for only about 20% of the variance (Wilk's Λ = .807, χ 2 (3) = 32.8, p < .001). Overall, 69.2% of the cases were correctly classifi ed. The function coeffi cients that were generated by the analysis are shown in Table 2 . The discriminant function was: D = -8.10 + .386 (I-Sten) -.313 (L_Sten) + .340 (Q4_Sten), indicating that disabled ATCSs are less suspicious but more sensitive and tense than those in the control group.
DISCUSSION
This study replicates the fi ndings of previous research in that psychological factors may be helpful in predicting negative work-related outcomes such as disability retirement. For example, personality and locus-of-control measures have been shown to differentiate between groups with and without negative work-related health outcomes (Fore, 1998) . Similar levels of predictability were found across the current study and the Haldorsen et al. 1998 study (over 69% of the ATCSs, compared to from 72% to 77% of subjects in the latter study, respectively, were correctly classifi ed). As in the Krause et al. 1997 study, information in this study was collected prior to the onset of the disability. However, the current study was unique in that the data were gathered prior to the ATCSs entry on duty.
Controllers on disability retirement, when compared with active controllers, were found to be less suspicious, more sensitive and insecure, and generally more tense and frustrated. A diffi culty in interpreting these fi ndings is that while the average score on the tension measure for the disability retirees revealed greater tension than that of the active controllers, the average was still below that of the normative group on the 16PF. For the other two personality dimensions, Sensitivity and Suspiciousness,
disability retirees were in the average range. Thus, while the comparisons reveal a difference on certain personality dimensions for active controllers versus disability retirees, the overall profi le for the group of disability retirees was comparable to that of other individuals entering into the ATCS profession. They evidenced an above-average level of intelligence; high self-reported emotional stability and self-suffi ciency; and were generally venturesome, assertive, and conscientious. These fi ndings suggest that upon entry on duty as an ATCS, the disability retirees present themselves, on the basis of their responses to the 16PF, in ways that are similar to that of other controllers. The magnitude of the effects of psychological factors in the current study suggests that other factors may play a more prominent role in shorter job tenure. Stressors such as the tasks inherent in the job itself, variable work shifts, other job-related factors, or the match between the individual abilities and the demands of the job might very well contribute more reliably toward the identifi cation of persons who leave employment with disability retirements. In addition, there are indicators that experiences outside the work environment contribute to how people feel about their work. Thus, we need to enlarge our search to identify the other situational, interactive and both work and non-work-related factors that may contribute more substantially to the incidence of medically disabling conditions within the ATCS workforce. 
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